Processing Edit Decision List Data 



Field of the Invention 

The present invention relates to data processing apparatus, having 
input devices, a storage device, a processing device and output devices. The 
present invention also relates to a method of processing data representing an 
edit decision list, wherein said edit decision list has edit decisions with edit 
data and frame range data. 

Baclcground of the Invention 

In the post production of both cinemategraphic films and broadcast 
quality video, It is always necessary to perform a process of on-line editing in 
which the original source material is edited to produce the final result, which 
may in turn be used as a master from which final commercial copies are 
produced. 

An of-line editing procedure allows an edited version to be produced 
without the risk of damaging the original source material. In this way, many 
possibilities may be considered before a final version is produced. In this 
way, it is possible to use off-line editing facilities to produce a list of edit 
decisions which may then be implemented In the final on-line process. 

This procedure of performing an off-line edit followed by an on-line edit 
has been implemented within digital image processing systems, in which a 
relatively modest processing system may perfomi off-line edtiting, upon 
reduced resolution Images, under the control of a graphical user interface. 
Thus, in this way, image frames may be presented to a user in any form 
considered appropriate whereafter the system will automatically generate an 
edit decision list, often recorded onto a standard floppy disc or similar data 
carrying medium. 

An edit decision list may subsequently be used in a conventional 
editing facility or, alternatively, it may be used in a digital image processing 



facility at high definition. A system of this type is licensed by the present 
applicant under the trademark "FIRE". In this way, after an edit decision list 
has been produced, it would be possible to make modifications in an off-line 
system, resulting in the production of a new edit decision list or in an on-line 
system, where the on-line edits may be modified such that, in some respect, 
they differ from the edits proposed by the original list. 

Both on-line environments and off-line environments require significant 
processing facilities and in some situations the level of editing required may 
be relatively minor. However, presently, unless an edit decision list is edited 
manually, which is difficult when most lists are only conveyed in machine 
readable fomi, it would be necessary to implement changes on a full editing 
system, which would usually incur significant facility costs and require the 
reloading of source material. 

Summary of the Invention 

According to a first aspect of the present invention, there is provided 
data processing apparatus, comprising input devices, a storage device, a 
processing device and output devices, wherein said storage device Is 
configured to receive data representing an edit decision list; said edit decision 
list has edit decisions with edit data and frame range data; an input device 
applies input data to said processing device in response to user 
manipulations specifying changes to said edit data; and said processing 
device is configured to identify an associated function of the identified edit 
data, calculate a modification to said range data in response to said identified 
function, and write said modified range data to said storage device. 

In the preferred embodiment, the processing device is configured to 
identify a particular entry of an edit decision list in response to the position of 
the cursor displayed by an output device and said processing device is 
configured to determine a data type by determining the position of the data 
type with reference to line delimiters. Preferably, the processing device is 



configured to identify an associated function by reference to a iool<-up table. 

According to a second aspect of the present invention, there is 
provided a method of processing data representing an edit decision list, 
wherein said edit decision list has edit decision with edit data and frame 
range data, said method comprising steps of loading an edit decision list into 
addressable memory locations; receiving input data in response to user 
manipulations of an input device identifying edit data and modifications to 
said edit data; identifying an associated function of the identified edit data; 
calculating a modification to said range data in response to said identified 
function and said user specified modification; and writing said modified range 
data to addressable storage locations. 

Preferably, the edit data represents an edit type and said frame range 
data represents a range of source frames, wherein said edit type is modified 
resulting in modifications being made to said source range. Said edit type 
may represent a cut and said cut may be modified to represent a dissolve or 
a wipe. Preferably, the dissolve or wipe frames require input frames from two 
sources and said source range is modified to represent an overlap of frames 
for the duration of said wipe or said dissolve. 

In a preferred embodiment, the edit data represents a unique line 
identifier and said frame range data represents a range of output destination 
frames, wherein said unique identifier is modified resulting in a modification to 
said destination range. The identified function may be a copy, resulting in edit 
decisions being copied to create additional uniquely identified lines and said 
destination ranges may be modified to specify new output images. The 
position of said new lines may be defined by a process of dragging and 
dropping an identified range of lines within the existing edit decision list. 

Preferably, frame ranges are modified by performing calculations upon 
time codes defining frames in terms of hours, minutes, seconds and frame 
numbers. 



Brief Description of the Drawings 

Figure 1 shows a post-production facility house, Including a facility for 
editing edit decision lists; 

Figure 2 illustrates editing operations perfomied by the facilities house 
shown In Figure 1; 

Figure 3 details the edit decision list editing facility identified in Figure 
1, including a processing system and interface devices. 

Figure 4 details the processing system Identified in Figure 3, including 
a central processing unit, storage devices and interface cards; 

Figure 5 details processes performed by the central processing unit 
identified in Figure 4, including a process for identifying functions associated 
with a user selection; 

Figure 6 details the identification step included in Figure 6; 

Figure 7 identifies the structure of an edit decision list processed by 
the environment identified in Figure 3; 

Figure 8A illustrates an edit decision list having an identification of a 
cut being selected for modification to a dissolve; 

Figure 8B shows the edit decision list of Figure 8A after the cut has 
been converted into a dissolve and range data has been modified in 
accordance with the present invention; 

Figure 9 illustrates the operation perfomied when converting the edit 
decision list of Figure 8A representing a cut to the edit decision list of Figure 
8B representing a dissolve; 

Figure 10 illustrates the function called to re-calculate edit decision 
range data; 

Figure 11 illustrates an operation of copying edit decision list data with 
range data being re-calculated; and 

Figure 12 illustrates the function called to effect the modification 
Illustrated In F/gwre f f. 



Detailed Description of tlie Preferred Embodiment 

A post production facility house Is illustrated in Figure 1, having 
facilities for perfonning post production operations on broadcast quality video 
material, high definition video material and digitised cinematographic film. 

The facility house includes a machine room 101 having a high 
perfomiance computer 102 such as an "onyx" manufactured by Silicon 
Graphics Inc. Computer 102 is interfaced to a plurality of D1 digital video tape 
recorders 103 and a real-time frame storage device 104, configured as a 
redundant anray of discs. Computer-executable instnjctions are loaded into 
computer 102 via a suitable computer-readable medium, such as a CD ROM. 
In response to these instructions, computer 102 is configured to provide post 
pnDduction functionality within the environment shown in Figure 1. 

In addition to the machine room 101, the facility house includes an 
image transfer facility 105, effects processing facilities 106 and 107, a full 
definition on-line editing facility 108, a reduced definition off-line editing facility 
109 and a general purpose processing station 110 configured, amongst other 
things, to peri'orm edits directly to edit decision lists, usually generated as the 
output from an off-line editing operation, possible performed by the off-line 
editing facility 109, prior to commencing an on-line editing session, possibly 
using on-line editing facility 108. Many stations similar to station 110 may be 
provided within the facility house and these stations may be used for general 
purpose data processing operations in addition to executing procedures 
specific to post production editing. 

Procedures peribmried within the editing facility identified in Figure 1 
are illustrated in Figure 2. At step 201 original source material is produced, 
either as cinematographic film or as video. If produced as cinematographic 
film, a digital video representation of this film may be produced by scanning 
the film at station 105. 
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At step 202 off-line editing is performed upon a low definition 
representation of the source material, resulting In the production of an edit 
decision list. Conventionally, this edit decision list may be used to create the 
final result as part of an on-line editing process. However, the facility shown 
in Figure 1 allows further editing to be effected upon the edit decision list 
itself, whereafter further editing again may be perfonned within on-line suite 
108. 

After performing the off-line editing step 203, a first EDL, EDL 1 , is 
supplied to the EDL editing facility 110 to perfonn EDL editing at step 204. A 
second EDL is produced from this process, represented as EDL 2 and this, in 
combination with the original source material, is supplied to step 205, 
allowing on-line editing to perfonned, possibly by on-line editing facility 108. 
Thereafter, at step 206 output video may be produced and recorded to 
appropriate video tape via a recorder 103. Alternatively, edits may be 
perfonned on cinematographic film or electronically manipulated material 
may be used to generate new image frames for conventional editing with the 
existing film stock. 

EDL facility 110 is detailed In Figure 3 and includes a relatively modest 
processing system, such as a personal computer or an "02" produced by 
Silicon Graphics Inc. Operational functionality is provided by computer 301 by 
receiving executable instmctions conveyed by a machine-readable medium 
such as a CD ROM. Computer 301 may receive edit decision lists over a 
network cable 302 or, alternatively, edit decision lists may be supplied to the 
machine via a floppy disc receivable within floppy disc drive 303. The system 
is completed by operational instmctions for effecting manipulations upon the 
edit decision list in response to manual manipulation effected by an operator. 
Thus, an operator is provided with a keyboard 304 and a mouse 305 or 
similar pointing device, in combination with a visual display unit 306. 

A hardware environment for the processing system 301 is detailed in 
Figure 4, in which a central processing unit 401 receives executable 



instructions from an associated randomly accessible memory 402. Some 
memory is also used for the temporary storage of data. Permanent storage is 
provided by a hard disc unit 403 and an internal addressable bus 404 
provides communication to a graphics card 405 along with communication 
from keyboard port 406 and a serial port 407, these being connected to 
monitor 306, keyboard 304 and mouse 305 respectively. 

The central processing unit 401 also communicates with its floppy disc 
drive 303 and a network card 408. The hardware shown in Figure 4 is 
complemented by executable instmctions in order to effect the EDL editing 
process 204 shown in Figure 2. 

Referring to Figure 5, an edit decision list is written to random access 
memory 402 frxjm disc drive 303 or via networi< cable 302 and network card 
408. The edit decision list is presented to an operator by being displayed on 
the visual display unit 306. 

In response to the edit decision list being presented graphically to a 
user, ft Is possible for the user to make particular selections, by operation of 
the mouse 305 to identify particular ASCII characters making up the edit 
decision list held in the random access memory 402. 

Having selected a particular character within the edit decision list, the 
system, at step 503, identifies the user modification request and at step 504 
the system identifies a function associated with the particular user selection. 
At step 505 the system performs processing appropriate to the selected 
function and thereby effects a modification to the edit decision list held in 
RAM at step 508. 

At step 507 a question is asked as to whether modifications have 
been finished and if answered in the negative, control is returned to step 502. 
If, at step 507, a detection is made to the effect that the modifications have 
been finished, resulting In the question asked at step 507 being answered in 
the affirmative, the edit decision list is transferred to the local hard disc drive 
403 and, if required, written to a floppy disc drive or written back to the 
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network array. 

Step 504 for the identification of a function associated with a user 
selection is detailed In Figure 6. A manual operation of the mouse 305 (or 
similar pointing device) results in movement of a cursor which is viewable by 
means of the visual display unit 306. XY movements of the mouse are 
detected which are then converted into character positions upon the screen. 
After making a particular character selection, forming part of the EDL, the co- 
ordinates for the selected characters are received by the processing system 
at step 601. 

At step 602 the edit decision list is analysed by tracking back, 
character by character, until the start of line is identified for the particular 
selected characters. 

At step 603, the process works through the line of characters to 
identify the context of the particular selected characters and at step 604 a 
question is asked as to whether the selected characters are valid. The 
selected characters are considered to be valid if they form part of an actual 
edit decision. Thus, the characters will be considered as being invalid if they 
merely relate to a comment or other non-edit directed text string. This results 
in the question asked at step 604 being answered in the negative and control 
being directed to step 609. At step 609 a null function is selected, thereby 
insuring that no further processing is performed upon invalid data. 

When the question asked step 604 is answered in the affirmative, the 
particular function associated with the selected characters is identified. This 
identification is made based upon the position of the selected characters 
within the edit decision line. 

At step 606 further processing of the decision line is perfomned in 
order to obtain data arguments for the associated function detected at step 
605. 

At step 607 a test is perfonned to determine whether the data 
arguments are valid and if this question is answered in the negative control is 



again directed to step 609. 

If the question asl^ed at step 607 is answered in the affirmative, data 
arguments are prepared for processing at step 608, possibly involving 
procedures such as translating an ASCII encoded number into a numerical 
representation, whereafter control is directed to step 505. 

The processing of the edit decision list considers the list as having 
lines of edit decisions, wherein each of said lines may be considered as 
being made up of edit data and frame range data. Edit data will represent a 
unique line entry for the edit decision, a source reel, a data type and an edit 
type. Thus, for example, the data type may distinguish between video data 
and audio data and an edit type may identify the type of edit, which may take 
the fomi, typically, of a cut, a dissolve or a wipe. The frame range data will 
identify a range of frames for the input source and the destination output and 
therefore represents a range of frames lying within the source reel or, 
ultimately, making up part of the output reel. 

The edit decision list is loaded into addressable memory locations as 
previously described and input data is received in response to user 
manipulations of the mouse, or similar device, to identify edit data. Thus, in 
response to manual operations of the mouse, particular items of edit data 
may be selected, such as, line entries or edit types. When a selection of this 
type has been made, an associated function is identified. Thus, having 
Identified a particular data type within the edit data, it is possible to perform 
particular types of functions depending upon the particular type of edit data 
selected. Having made an identification of this type, the system is configured 
to modify range data by calculating an appropriate modification in response 
to the identified function and in response to a user specified modification. 
Thereafter, the modified range data is written to an addressable storage 
location. 

In this way, it is possible for an operator to perfect powerful editing 
manipulations without the recourse to the full off-line editing facility or the full 
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on-line editing facility. Furthermore, in some environments, facilities of this 
type may not readily be available or. as is often the case within a facility 
house, are being used for other purposes. Thus, the provision of an EDL 
editing facility allows the use of more powerful stations to be optimised and 
for the overall throughput of the facility to be increased. 

Edit decision lists define edit decisions using ASCII characters in the 
fomi of a series of lines delimited by carnage retum characters. Each line of 
the edit decision list containing edit data includes fields delimited by character 
spaces. Thus, an entry position along the line may be determined by 
counting the number of character spaces and the start of the line may be 
determined by the position of the nearest carriage retum. 

As shown in Figure 7, a line of an edit decision list may be considered 
as being made up of two portions; portion 701 representing edit data and 
portion 702 representing frame range data. The edit data 701 is initiated by a 
unique event number 703 and edit lines are contained within the list in 
sequential event number order. The event number entry or field 703 is 
followed by a source name field 704 which identifies a source reel of input 
material, usually in the form of digital video tape. This is followed by field 705 
which identifies the data type being made up of either video or audio. This is 
followed by an edit type field 706 which details how the particular clip under 
consideration, identified by source name 704, is to be connected to the 
previous clip. In its simplest fomn, the edit type identifies a cut but in more 
sophisticated systems the edit type may represent a wipe, a dissolve or a 
particular special effect. 

The frame range data 702 only contains time codes and it is this area 
where significant calculation is required in order to ensure that the correct 
time code entries are made. Frame range data includes an identification of 
the first source frame 707, followed by an indication of the last source frame 
708. These are In turn followed by an identification of the first output frame 
709 and, finally the frame range data includes an indication of the last output 
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frame 710. Frame references 707 to 710 are ali defined as time codes, 
specifying hours, minutes, seconds and frame number. The number of 
frames present during each second of the clip will vary depending upon the 
particular standard concerned. Thus, for example, cinematographic film will 
typically contain 24 frames per second, PAL, video will contain 25 frames per 
second and NTSC video will contain 30 frames per second. 

The embodiment provides an environment in which qualitative 
amendments may be made to the edit data resulting in quantitative 
modifications being made to the frame range data, so as to maintain the 
overall integrity of the edit decision list. Two particular examples of these 
operations will be detailed although it should be appreciated that other 
functional operations are possible based on this underlying principle. 

In a first example, an operator selects the edit type field 706 and 
perfomis a conversion, usually converting a cut Into a dissolve or a wipe. 
Such a conversion is difficult to implement, because a situation in which a 
clean break occurs from one source to another source is modified such that 
an overlap of frames occurs in order for the wipe or the dissolve to be 
implemented. In a second example, event numbers are modified by 
effectively making a copy of lines of the edit decision list. In the example, 
several lines of the edit decision list may be selected under manual control 
and, as is known, in conventional graphical user interfaces, a selected portion 
of the edit decision list is dragged and dropped, under the operation of the 
mouse 305. The operation effectively renumbers lines of the edit decision list, 
modification to event numbers 703 of the edit data 701, and the system is 
required to re-calculate new output frame numbers, specified at fields 709 
and 710. 

An example of the procedure for converting a cut decision into a 
dissolve decision is shown in Figure 8A and Figure 8B. Initially, the edit 
decision list illustrated in Figure 8A is displayed on visual display unit 306. An 
operator places a cursor 801 over the edit type C of event 026 and 
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depresses key "D" on keyboard 304, informing the process that the cut at line 
026 is to be converted to a dissolve. After striking an enter key on keyboard 
304, the operator enters the number of frames present in the dissolve which, 
in this example, has been entered as a six frame dissolve. On striking the 
enter key again, the edit decision line 026 is modified to that shown in Figure 
8B. Thus, as shown in Figure 8B, the cut identified by cursor 801 has been 
converted to a D 802 indicating that the edit type is a dissolve and not a cut. 
This is followed, in accordance with convention, by a number 803 
representing the number of frames present in the dissolve which, as shown in 
Figure 8B, has been represented as 006, indicating a six frame dissolve. 

However, in addition to making these modifications to the edit data, in 
accordance with the present Invention, modifications have also been made to 
the frame range data. Furthermore, these modifications, In addition to being 
made to edit decision line 026, have also been made to the previous line 025. 

The nature of the dissolve is illustrated in Figure 9. A cut point, as 
defined by line 026 of the EDL in Figure 8A, is indicated by line 901. Frames 
902 above cut line 901 are derived from reel 1, with frames 903 below cut 
line 901 being derived from reel 2. The last frame 902 of reel 1 is identified by 
time code 02:31:42:11:. as specified by the last source frame in edit line 025 
of Figure 8A. After the edit has been made, this frame effectively becomes 
frame 00:02:14:15: of the output frame, as identified by the last output frame 
field In line 025 of Figure 8 A. 

The next frame in the output reel is given the next consecutive time 
code, namely 00:02:14:16:, which is derived from frame 00:14:36:10: of reel 
2, as specified by line 026 of Figure 8A. 

The six frame dissolve is illustrated at 904, consisting of six frames D1 
to D6 in which output data is derived from two source frames. Thus, when a 
dissolve of this type occurs, it is no longer possible to specify a clean cut as 
cut line 901 and a degree of overlap must occur such that, before the system 
stops obtaining frames finom reel 1, the system commences obtaining frames 



13 



from reel 2. Thus, during the dissolve period, two source frames are 
considered and merged in varying amounts in order to provide the dissolve 
effect. A similar situation arises when a wipe is defined in which the 
proportion of the image increases gradually from one source to the other. 
Thus, a dissolve may be considered as a gradual transition of all of the pixels 
whereas a wipe consists of a sudden transition which occurs over parts of the 
image for the wipe duration. 

In order to perform the dissolve, the position of the source reels 
remains the same relative to the output time code. Thus, output frame 
00:02:14:16 will still be derived from input frame 00:14:36:10 of reel 2. 
However, in addition, it will also contain a proportion of the next frame from 
reel 1, namely 02:31:42:12, a frame which was not present In the original cut 
edit. Thus, in order to achieve a dissolve it is necessary for handles of 
appropriate length to be present within the stored clip so that some of the 
previously unrequired firames may be introduced into the final edit. 

The period of the dissolve, frames D1 to D6, is positioned centrally 
about the notional cut point, in accordance with convention. It is possible to 
move the location of the dissolve although this is more readily achieved by 
first moving the position of the cut and then defining a dissolve which is 
positioned centrally about the new cut position. In this way, in order to 
provide a six fl^me dissolve, it is necessary for a further three frames to be 
derived fiiom reel 2, preceding frame 00:14:36:10 and for a further three 
frames to be derived from reel 1 following after frame 02;31:42:11. This 
needs to be reflected in the last source frame field 708 of reel 1 (line 025) 
and in the first source frame field 707 of reel 2, line 026. Thus, as shown in 
Figure 8B, the last input frame defined by timecode 804 has been modified 
compared to the equivalent time code at location 805. In particular, three 
frames have been added such that this clip will temninate at frame 
02:31:42:14. This is also reflected in the last output frame field 710. such that 
time code 806 has also been increased by three frames as represented by 
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time code 807 in Figure 8B. 

At line 026 it is necessary to advance tlie first source frame from time 
code 00:14:36:10, as shown by time code 808, to 00:14:36:07, as shown by 
time code 809. Similarly, on the output side, the first output time code has 
been advanced from 00:02:14:16 as shown at 810, to 00:02:14:13 as shown 
at 811. 

On detecting an operation to the effect that a cut is to be converted 
into a dissolve, the system refers to a look-up table to Identify a function 
which will perform the required editing to the edit decision list. The function 
called by this operation is shown in Figure 10 and process 1001 includes the 
step of identifying the situation to the effect that the cut is to be changed to 
an N frame dissolve where N equals 6 in the previously described example. 

As described with reference to Figure 9, the six frame dissolve results 
in an additional three frames being required from each of the two input 
sources. Thus, at step 1002 the dissolve depth D is calculated by dividing the 
number of finames N making up the dissolve by two. 

Calculations in time code need to be done in the appropriate time 
code base which is represented as hours, minutes, seconds and frame 
numbers. Thus, calculations must be performed on the basis that 60 minutes 
are present within each hour, 60 seconds are present within each minute and 
24, 25 or 30 frames are present each second etc. depending upon the 
particular type of material being considered. Thus, at step 1003 the dissolve 
depth D calculated at step 1002 is converted into a time code representation. 

At step 1004, new time code values for the previous line are 
calculated. The last source frame 708 is identified as the source end ES and 
the last output frame 710 is identified as the output end EO. Each of these 
values is increased by the value D, such that the new value for ES equals ES 
plus D and the new value for EO equals EO plus D, all of these calculations 
being performed In the time code base. 
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A similar operation is performed for the selected line at step 1005. 
Thus, the first source frame 707 is identified as the source start SS and the 
first output frame is identified as the output start SO. Again, the dissolve 
depth D Is added to each of these values such that the new value for SS 
equals SS plus D and the old value for SO equals SO plus D. At step 1006 
the newly calculated values are re-written as edit lines, as shown in Figure 
8B. 

The procedure of dragging and dropping time code entries is 
illustrated in Figure 11. In this example, lines 025 and 026, which were 
previously modified to convert a cut into a dissolve, are now copied such that 
similar events occur after event 154. If performed, for example, under a 
conventional text editor, the dropping of line 025 after line 154 would result in 
a line retaining its event number as 025. In accordance with edit decision list 
protocols, this would have no meaning in that this particular event has 
already been put in place and would merely result In a repetition of work that 
has already been done during the on-line process. 

The dragging and dropping of identified lines within the edit decision 
list, in accordance with the present invention, results in the updating of the 
event number field 703 within the edit data such that, on dropping these 
events, the event numbers are modified to the next available numbers, 
shown at 1101 and 1102 which are 155 and 156 respectively in this example. 
Thus, In accordance with this procedure, the edit data has been modified and 
the system is now required to make appropriate amendments to the frame 
range data. 

In this situation, the source material remains the same but the time 
code location of the output material should be contiguous with the rest of the 
edit decisions. Thus, the last output frame field 710 shown by time code 1103 
represents the end of the output source material prior to the copying being 
effected. In the example shown, this gives a time code of 00:15:23:18, such 
that the next frame will be given time code 00:15:23:18. 
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In the copied time code, the first output frame of line 025 has the value 
of 00:02:14:05, shown at time code location 1104. As shown at time code 
location 1105, this value has been replaced with the required value 
00:15:23:19. 

The size of the clip remains the same, therefore the last output frame 
field 710, represented by time code 1106 is also modified to 00:15:24:08. 
Thus, the difference between these values is equivalent to the difference 
between values Indicated at 1107 and 1104. However, the dip is now 
continuous with the earlier edits. 

Similar modifications are made to line 156, such that the first output 
frame field 709, shown as time code location 1108 is made contiguous to the 
value at 1106. Similarly, the last output frame indicated by time code 1109 is 
updated such that the difference between time codes 1109 and 1108 is the 
same as the difference between the timecodes in the source line 026, 
identified as 1110 and 1111. 

On detecting a modification of edit data to the effect that edit lines 
have been renumbered, a function call is made, resulting in a function being 
implemented, as illustrated in Figure 12. 

At step 1201 the function is identified as that being required for a drag 
and drop to repeat a section and at step 1202 the event numbers in field 703 
of the edit data are re-numbered so as to provide consecutive edit lines. 

In accordance with this operation, any number of lines present within 
the edit decision list may be dragged and dropped therefore the updating of 
timecode fomriing part of the frame range data may require iterations. 

At step 1203 the new first output 709 is considered and is effectively 
replaced by a previous last output frame in 710 incremented by one frame. 
Thus, as described with reference to Figure 11, timecode 1105 is calculated 
by incremenfing time code 1103 by one frame. At step 1204 the source 
length L is calculated by refemng to the original line and by subtracting the 
first output frame at field 709 from the last output frame at field 710. Referring 
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to the example shown In Figure 11, this consists of subtracting timecode 
1104 from timecode 1107 to give the number of frames present within that 
edit represented as a source length L. 

At step 1205 the new last output In field 710 is calculated by adding 
the difference L to the new first output. Thus, in the example shown in Figure 
11, timecode 1106 is determined by adding L calculated at step 1204 to 
timecode 1105. 

At step 1206 a question is asked as to whether another line Is present 
and when answered in the affinnative control Is retumed to step 1203. In the 
example shown in Figure 11, the question asked at step 1206 would be 
answered in the affirmative after processing line 155. Thereafter, steps 1203 
to 1205 would be performed to update line 156 whereafter the question 
asked at step 1206 would be answered in the negative. 



